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Abstract
This tutorial demonstrates how you can upload your own data into the CARTO web mapping platform. We walk
through two examples: uploading a shapefile and a data table that you can merge to create a map, and uploading
coordinate data that can be transformed into a spatial layer. Some links for finding free geospatial data are included.

Introduction
CARTO - https://carto.com/ - is a web-mapping platform that lets you create interactive maps that can be shared
and embedded in other applications. With a basic, free account, you have access to a small repository of datasets
and a variety of base maps, and you can upload and visualize your own geospatial data. The free account does have
limitations on the size of the datasets and number of maps that you can create.
This tutorial illustrates how you can upload and visualize your own data. You should take the Online Mapping for
Beginners tutorial at the CARTO Map Academy before taking this tutorial:
https://carto.com/academy/courses/beginners-course/
The beginners course demonstrates how to create an account and navigate the CARTO Builder interface in order
to create some basic maps using data that they provide. Once you master the basics, you can move on to bringing
your own data into the system to visualize it.

Types of Data
There are a many different data formats that you can bring into CARTO; the following are pretty common:
Shapefiles Shapefiles are a geospatial data format that incorporates both geometry and attribute data. Features are
represented as points, lines, or areas, and each feature is connected to a record in an attribute table that
describes it. Shapefiles consist of many individual files or pieces; to upload them to CARTO you would upload
a compressed ZIP file that contains all of these pieces.
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Data Tables These can be spreadsheet files or CSV / delimited text files, where each row represents a geographic
feature and the columns contain data that describe the feature. Data tables are geographic in that the records
represent places, but they lack geometry. In order to map this data, you would upload the table to CARTO and
join it to a shapefile or other spatial file that has matching geometry. Most shapefiles don’t come with a lot of
attributes, so it’s very common that you would download a shapefile and a data table separately and then bring
them together. For example, if you wanted to map population data by counties, you would need to download
a shapefile for counties, a separate data table for counties, and then join the two using a common county ID
code.
Coordinate Data Also stored in spreadsheets, CSVs, or delimited text files, where each record is a location and
the columns have data that describe the location. Coordinate data also lacks geometry, but since it contains
coordinates it can be plotted and readily mapped, without having to join it to existing features. Longitude and
latitude coordinates (X and Y) in degrees are most common, but data from state or local government sources
may use a local state plane coordinate system instead.

Uploading Shapefiles and Data Tables
In this example, we’ll upload a shapefile and a data table to CARTO, and will join the two to make a choropleth
(shaded-area) map to identify districts in the city that have old housing stock (pre-war buildings).

Upload the Shapefile
The Bytes of the Big Apple is the NYC Dept of City Planning’s page for hosting geospatial data it creates:
http://www1.nyc.gov/site/planning/data-maps/open-data.page

1. Go to the website and click on the link to Other City Planning Datasets that’s on the left-hand side of the page,
or scroll down about 3/4 of the page, until you see a shapefile for PUMAs (Public Use Microdata Areas). These
statistical areas are created by the Census Bureau and are designed to have about 100k people each. In NYC
they are associated with Community Districts. Since this is a single shapefile that’s ready to go, we can hover
over the download button, right click, and say Copy Link Location.
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2. In CARTO, https://carto.com/, go to the dashboard (if you’re logged in, click on the icon next to your login
name to get there). Where it says Your Maps, hit the drop down and switch to Your Datasets. On the datasets
screen, click the New Dataset button. In the Upload section, paste the link of the file into the box and click
submit. If you’re prompted to upgrade, ignore the message and click the Connect Dataset button.

3. Once the dataset is loaded, it should open in the Data View window (if it doesn’t, toggle back to Your Datasets
and select it to view it). Notice that the geometry column has the word Polygon, indicating the feature type.
There isn’t any interesting data associated with the features, so we’ll have to go get some. Notice that there is
a column with the PUMA number - this is the unique ID number we can use for joining data. The ID number
is saved as a string or text value; this is pretty common as ID values don’t represent quantities. Toggle over to
the Map View, and you’ll see the city’s 55 PUMAs.

F. Donnelly, Baruch CUNY, 2016

3

CC BY-NC-SA 4.0

Upload the Data Table
The New York City Population page is where the Population Division of the Dept of Planning houses Census datasets
for the city:
http://www1.nyc.gov/site/planning/data-maps/nyc-population.page

1. Go to the website, and click on the option for the American Community Survey. On the profiles page, scroll
down a little and download the Excel version of the latest Housing Profile from the 5-year ACS for PUMAs. Save
it on your desktop.
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2. Open the file and you’ll see a series of spreadsheets. The sheets with the borough names are formatted
for presentation purposes - you CANNOT use tables like this in CARTO. Select the sheet that says GIS_1. In
this sheet, each row represents a feature (a PUMA) and each column has a variable that describes it. Tables
structured like this can be used in CARTO.

3. However - we’re only allowed to have one header row. Select the first row that has the long column names
and delete it. Then right-click on the name of the sheet at the bottom, and choose Move or Copy. Select the
dropdown to save the file as a new book and hit OK. When the sheet opens in a new book, hit the Save button,
and save it to your desktop. Name it pumas_data. Close Excel.
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4. Back in CARTO, return to the dashboard (hit the return arrow in the upper-left hand corner of the map
view). Under datasets click New Dataset. On the Connect Dataset page hit the browse button, and select the
pumas_data Excel file from the desktop, or just drag the file from the desktop into the drag and drop box. Hit
the Connect Dataset button.

5. Once it’s uploaded, you’ll be returned to the Data View. Notice there is a geometry column with nothing there
- this is a spreadsheet file, so it lacks geometry. The columns have been reshuffled so they’re in alphabetical
order (in order to figure out what the names mean, we can go back to the original file we downloaded from
the city and look at the Data Dictionary worksheet).
6. Scroll to the right and notice that there is a puma_id column. This column has the same number as our
shapefile, so we can use this column to merge the data to the features. But - the puma_id in this table is
saved as a number. We’ll need to convert it to a string (text) to match the data type for the ID in the shapefile.
Under the puma_id header, hover over the word “number” to reveal a dropdown, and choose the string option
to convert it.

Join the Table to the Spatial Features
1. Return to the dashboard, and toggle back to Datasets. Select the PUMA spatial layer (nypuma) in the list to
open it in the Data View, so you can see the records in the table. In the menu on the right, select the Merge
Datasets button. Choose the option to do a Column Join.

2. On the left, select puma as the ID column for the spatial layer. On the right, select the pumas_data table, and
choose puma_id as it’s id. Click the Next Step button. You’ll be prompted to take all the columns by default, or
to select individual ones. Hit the Merge Datasets button and take all the columns.
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3. When it’s finished, you’ll be shown the Data View, which has the columns for both the shapefile and the data
table together. Go back to the main dashboard and select Maps, and click the Add New Map button. Select the
new nypuma_merge layer and hit the Create Map button.

4. In the Map View, click the paintbrush button to open the Map Layer Wizard. Select the option that says
Choropleth. For the column dropdown, select the column labeled “bltbf39p”. According to the data dictionary,
this is the percentage of housing units that were built in 1939 or earlier. Since we have a small number of data
points (55), change the number of buckets from 7 to 5. If you like, change the color ramp. You can also change
how the data is classified under Quantification - Quantiles gives you an equal number of data points in each
bucket, equal intervals gives you an equal range of data values, and Jenks divides the data into buckets based
on gaps in the value ranges.

F. Donnelly, Baruch CUNY, 2016

7

CC BY-NC-SA 4.0

5. Select the Info Window button (bubble-text box). On the Click tab, change the header dropdown to header blue.
Activate cd_name, and bltbf39p. If you want you can customize the names of the variables and, if you select
more than one for the info box, drag and drop the variable names in the list to change the display order. Click
on a couple of PUMAs in the map to verify that the info is being displayed. You can also click on the title
Untitled Map in the upper left hand corner, and give your map a proper title.
Congratulations! You have a nice looking Chropleth map that you can share or embed, using the Publish button
in the upper right hand corner.

Uploading Coordinate Data
In this example, we’ll plot some coordinate-based data. If you have a data table with individual point locations, and
these locations have longitude and latitude coordinates or some other type of X and Y coordinate, CARTO should be
able to recognize and plot them.

Coordinate Data
The NYC Open Data page is a repository that contains data created by many city agencies. It has a mix of spatial
files, data tables, and coordinate data. The platform they use is an increasingly common one that’s used by many
state and big city governments. We’ll use it to find out where the most noise complaints occurred last month:
https://nycopendata.socrata.com/

1. From the page do a search for 311 requests. Scroll through the results and select the orange table that says “311
Service Requests from 2010 to Present”. This is an enormous dataset, so we’ll need to filter it. On the right
hand side under Filter, change the option from “Unique Key” to “Created Date”, and change the option from
"is" to "is between". In the two boxes, enter calendar dates that will cover the last full month. That will filter
the records. Next, hit the Add a New Filter Condition box. Change the options “Unique Key is” to “Descriptor
Starts with”, and type Loud Music in the box.
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2. Now we have just the data we want. If you scroll to the right of the table, you’ll see that each complaint has
a set of Longitude and Latitude coordinates. Go up to the Export button, and download the dataset as a CSV.
Save it on your desktop.
3. Next, go into your Datasets menu on the CARTO dashboard. Click the New Dataset button. Upload the data
table by clicking Browse or by dragging the file into the upload box. Once the data is uploaded you’ll be in the
Data View for the table. You’ll see that it has created a geometry column and populated it using the longitude
and latitude coordinates - given the names of the columns and the range of numbers in them, CARTO was able
to guess what the X and Y columns were. If this wasn’t obvious, you would be able to specify this yourself
during the import process.

4. Toggle over to the Map View, and you’ll see where the noisiest party locations were last month. Since many of
the dots will overlap (lots of complaints in one location) you can select the paintbrush icon to launch the Map
Layer wizard, and change the style option from Simple to Cluster. Experiment with the Marker Size and zoom
if the circles appear too uniform in size. Also, try experimenting with the Heatmap, Intensity, and Density style
options.
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Address Data
Do you have locations that have addresses, but no coordinates? CARTO is able to it take addresses and identify
coordinates for the locations. However - if you’re using the basic, free version of CARTO there are limits on the
number of addresses you can geocode on a daily and monthly basis. If you have lots of addresses to match, consider
upgrading your account, or use another application for geocoding (i.e. get coordinates for the addresses so you can
simply plot the resulting coordinates in CARTO). The US Census Bureau has a free geocoder that lets you upload and
match 1,000 addresses at a time: http://geocoding.geo.census.gov/geocoder/
Unlike many other services, it does not require that you create a login or an account. For a brief tutorial on how
to use it, visit:
https://www.baruch.cuny.edu/confluence/display/geoportal/Census+Tutorials

Some Sources for Spatial Data
Natural Earth boundaries and base maps for continents and countries: http://www.naturalearthdata.com/
Census TIGER Files detailed boundaries and features for all geographies in the US: http://www.census.gov/
geo/maps-data/data/tiger-line.html
Census Cartographic Files simplified boundaries suitable for web mapping for the US: http://www.census.gov/
geo/maps-data/data/tiger-cart-boundary.html
NY State Open Data spatial and attribute data produced by many NY state and county agencies: https://data.
ny.gov/
Bytes of the Big Apple many spatial features for NYC from the Dept of City Planning: http://www1.nyc.gov/
site/planning/data-maps/open-data.page
NYC Open Data spatial and attribute data produced by many NYC city agencies: https://nycopendata.socrata.
com/
Baruch Geoportal the spatial data repository at Baruch CUNY: https://www.baruch.cuny.edu/confluence/
display/geoportal/

F. Donnelly, Baruch CUNY, 2016

10

CC BY-NC-SA 4.0

